ABSTRACT: Background: Myotonic dystrophy (DM1) is an autosomal dominant, progressive, and multisystem condition that impacts affected individuals physically, socially, and emotionally. Understanding individuals' perceptions of their disease is critical to ensuring appropriate information, education, and counseling. Methods: We conducted a content analysis of findings from a larger study that used a novel, qualitative research approach called photovoice to explore nine patients' experiences of living with DM1. Participants took pictures that illustrated barriers or facilitators to living with DM1; their photographs then formed the basis of semistructured interviews. Transcripts were analyzed and, among themes, we identified one titled "DM1 truths and misinformation" that described participants' disease knowledge. Analysis revealed four categories within this broader theme: "the physical and emotional cost of DM1," "managing my DM1," "genetics and me" and "patients as advocates and educators." Results: Findings showed that DM1 participants had good core knowledge with respect to their disease and its implications. However, each participant held as fact fragments of misinformation that shaped decisionmaking and pointed to a clear need for strategies to mitigate variable interpretation of health information. Conclusions: We conclude that there is a need for increased education and awareness about symptoms, genetic information and treatment strategies for patients, their family members, and health care providers.
1
DM1 is characterized by anticipation; consequently, subsequent generations experience earlier disease onset and greater symptom severity. 2 In addition to distal extremity weakness, there is a variable occurrence of cardiac arrhythmias, respiratory impairment, dysphagia, apathy, cognitive deficits, endocrine abnormalities, cataracts, pain, and sleep disturbances. 1 The multisystem clinical manifestations may impact the physical, emotional, and social function of affected individuals; in particular, disease severity, fatigue, cognition, and mood may impact DM1-affected individuals' health-related quality of life, [3] [4] [5] family planning, and social and psychological health. 6 A DM1 personality profile is emerging from the literature suggesting that those affected may have avoidant personality traits and cognitive impairment; it may therefore be difficult for individuals to participate in new activities or form relationships. [7] [8] [9] A study of 200 DM1 patients living in Quebec found that affected individuals had lower educational attainment, lower employment rates, and were more reliant on social assistance than the general population. 10 Consequently, individuals with DM1 may experience disrupted social participation and dissatisfaction with their employment status, recreational pursuits, and mobility. 11 The literature suggests that DM1 patients' variable symptom presentations may also challenge care provision. 12, 13 Furthermore, we speculate that health literacy-or "the degree to which individuals have the ability to obtain, process, and understand basic health information and services needed to make appropriate decisions" 14 -may be impacted for patients presenting with cognitive impairment, apathy, and low educational attainment. 15 Previous research suggests that affected individuals have misunderstandings or misperceptions about DM1 16, 17 ; in particular, an interview study with 25 DM1-affected women found that, although most participants had a good understanding of their DM1 symptoms, half of the sample misunderstood genetic information regarding anticipation and the potential risks associated with maternal transmission. 16 Similarly, a questionnaire study of 200 DM1-affected individuals assessing their knowledge and attitudes about DM1 found that participants were less likely than non-affected participants to understand information about-and the consequences of-inheritance patterns and clinical manifestations. 17 Individuals with low health literacy may be unable to understand information provided by their health care providers, including treatment advice and information about appointments. 18 The doctor-patient relationship may be impacted because individuals may not understand information and may be unwilling or unable to ask for clarification; 19 in turn, a survey study of approximately 1,500 patients with heart failure suggests that health literacy may impact an individual's ability and willingness to comply with treatment recommendations. 19 Poor understanding about health information may also be associated with poorer health status and outcomes, increased hospitalization rates, 20 and an increased risk for mortality. 19 Given that DM1-affected individuals may miss clinic appointments or seem uninterested in their health, 21 it is essential that researchers and clinicians assess patients' understanding of health information to ensure that they are able to actively participate in their care.
We speculate that patients' misperceptions and misinformation about their health may impede their ability to participate in shared decision-making. 22 This is problematic because shared decision-making is widely considered to be the "pinnacle" of a patient-centered care approach 23 that strives to use patients' needs, values, and goals to guide health management. 24 We contend that an understanding of DM1-affected individuals' knowledge and beliefs about their condition may directly impact patient-centered care approaches; that is, this information may be crucial for informing clinical care guidelines and for developing strategies for patient self-management. Therefore, exploring the health care perceptions of individuals living with DM1 is important for uncovering their understanding of DM1 to ensure that patients have the tools to proactively seek health information and manage their care.
Few studies have used qualitative research methods to explore symptom impact on affected individuals and their family members. 13, [25] [26] [27] [28] [29] We expect that an understanding of patients' experiences with-and knowledge about-DM1 will lead to better patient-centered care. We explored the experiences of individuals living with DM1 using photovoice-an innovative research methodology that uses participants' photographs to augment qualitative interviews. [30] [31] [32] One theme identified from this study related to participants' knowledge about DM1. There was a mixture of fact and misperception that had the potential to impact their health and ability to make informed decisions and participate in shared-decision making. Therefore, the purpose of this analysis was to conduct an in-depth exploration of participants' understanding about DM1 and to identify knowledge gaps that may challenge patient-centered care provision.
PATIENTS AND METHODS
Twenty-two individuals with mild to moderate adult-onset DM1 attending an academic neuromuscular clinic were purposively sampled and invited to participate in a study using photovoice to explore their experiences living with DM1; nine individuals (n = 4 females) consented (Table 1) . 30 Reasons for declining participation included lack of time or interest and distance to travel. In addition, seven individuals expressing interest in participation were lost to follow-up contact.
Data Collection: Photovoice
Photovoice uses a visual image to document individual experience, and it is useful for conducting research with participants with low literacy or poor cognition. 31, 32 Photovoice has also been used to explore a variety of chronic neurologic conditions. [33] [34] [35] [36] [37] Our photovoice study design incorporated three data collection components: a camera orientation session, an individual interview, and a focus group session. 31, 32 KAL-a graduate student who does not participate in the clinical care of DM1 individuals-conducted all information sessions and interviews with the participants.
After consenting, all nine participants attended an individual camera orientation session in which the purpose of the study was described, the ethics of picture taking was discussed, 38 and participants were provided with a digital camera and instructed in its use. Participants were asked to "take pictures of what it is like to live with DM1," and to photograph barriers and facilitators to their health. Participants had two to three weeks to take pictures and then returned for an individual interview. Each individual interview was open-ended and participant-directed; that is, all nine participants began the interview by discussing his or her photographs. Probes such as: "Can you tell me about DM1?" were followed by questions pertaining to participants' disease history, symptoms, and daily activities. At the end of the individual interview, participants were asked to select two or three pictures to discuss during a focus group session. Five participants participated in one of two focus group sessions of two and three participants. Participant 2 withdrew from the study citing fatigue, and participant 3 did not attend her scheduled focus group session; their data were retained and analyzed. Participants 8 and 9 only participated in individual interviews; their data were intended as a "member check" 39 to ensure that the themes identified resonated with their experiences. We ceased recruitment when we determined that no new codes or themes were emerging, and that our data were therefore sufficient for providing a robust exploration of participants' experiences living with DM1.
Data Analysis
Participants were active collaborators in the data collection and analysis process; in particular, participants chose-and gave meaning to-the subject matter captured in their photographs. 31, 32 In turn, an inductive content analysis 40 was used in which the authors coded the interview transcripts using words or phrases that described participants' actions or experiences. The most frequently occurring codes were collapsed into themes and categories. Of the nine themes identified, one related to participant knowledge of their disease coded as DM1: "Truths and Misinformation," captured passages describing patients' knowledge or misconceptions about the etiology, inheritance patterns or symptoms of DM1. To provide a deeper exploration of this theme, two neuromuscular clinicians (SLV and AAG) reviewed and coded these passages using words or phrases that described the topic being discussed (e.g. "genetics" or "symptom impact"), then labeled them as a "truth" (i.e. "good" understanding) or as "misinformation." KAL then reviewed and consolidated the codes into themes. All researchers met regularly to discuss the codes and themes and to resolve areas of discrepancy; in particular, discrepant issues were resolved with discussion and/or by reviewing the patients' transcript in tandem with their chart. The final list of themes was developed by consensus. NVivo©, a qualitative research software program, was used to organize and manage the data. To enhance the study's relevance and resonance for clinicians, we conducted a retrospective chart review to collect demographic and clinical information ( Table 2) .
The study was approved by the Western University Research Ethics Board, London, Ontario, Canada.
RESULTS
All patients had been symptomatic for many years (range 8-34 years, mean ± standard error of the mean 19.2 ± 3 years) before participating ( Table 2) . Seven of the nine participants had a family history of DM1, and all but one were ambulatory. In general, all participants discussed DM1 symptoms and their impact on daily life with varying degrees of certainty. Yet, all participants stated as fact opinions that reflected misperceptions on the part of self, friends, family, family physicians, specialists, and others. Four themes were identified: "the physical and emotional cost of DM1," "managing my DM1," "genetics and me," and "patients as advocates and educators."
Physical and Emotional Costs of DM1
All participants were aware of the variable presentation and progressive nature of DM1 and were able to accurately describe neuromuscular and systemic manifestations. Participants were often knowledgeable about symptoms and disease complications regardless of whether they had experienced them personally. In particular, patients correctly identified weakness, droopy eyelids, fatigue, myotonia, sleep abnormalities, pneumonia, diabetes, cataracts, and cardiac abnormalities as complications of the disorder. Mid-50s and has mild DM1. Participant 1 asked her husband to assist with data collection; together, they took four pictures. She completed her individual interview, but did not attend her scheduled focus group session.
Participant 2
Early 70s and has mild-moderate DM1. Participant 2's husband helped her take pictures and he attended her individual interview. They discussed 13 photographs. Although participant 2 was an enthusiastic research participant, she withdrew from the study because of fatigue.
Participant 3
Early 40s and has moderate DM1. He took 15 pictures and participated in focus group 1.
Participant 4
Mid-40s and is moderately affected. He took 40 pictures and participated in focus group 1.
Participant 5
Early 40s and is mild-moderately affected. Participant 5 took 11 pictures and participated in focus group 2.
Participant 6
Mid-40s and has moderate DM1. He was unable to take pictures because he had difficulty using the camera. Instead, his interview was structured around the images he would have taken. Participant 6 participated in focus group 2.
Participant 7
Early 40s and has mild DM1. Participant 7 chose the subject matter of her 28 images, but her partner took the pictures on her behalf. Both participated in the individual interview session, and participant 7 was a member of focus group 2.
Participant 8 Late 50s and has moderate DM1. Participant 8 stated that he had difficulty using the camera; consequently, he was only able to capture one image. Participant 8's individual interview was used as a member check of the preliminary findings.
Participant 9
Early 40s and is mildly affected. Participant 9 took five photographs, and her individual interview was used as a member check of the preliminary findings. "You got muscles. Like my heart's a muscle and since I have heart disease, I said where'd that come from? Myotonic dystrophy they told me. And that affected my muscle and my heart so they had to put in a pacemaker to pace it. But like I said, what's going to happen eventually? They just keep putting in a new thing every ten years or whatever and after that they just said, it just stays in until you die I guess." (participant 1)
Occasionally, participants did not relate symptoms or consequences (e.g. excessive daytime sleepiness or ptosis) to their DM1, or they stated that potentially unrelated symptoms were caused by DM1. For example, participant 2 identified a "cough" that was chronic-and clearly unrelated to her DM1-as the symptom that led her to believe she had inherited the disease from her father: "On my mother's side there is no one. No one. It was dad and I know that because I nursed dad and I was the oldest girl and I was a nurse. So anyway, we spent a lot of time at their house. Dad got this cough and he would almost whoop. Well I have that...." (participant 2)
The physical and emotional burden of DM1 on participants was significant (Figure 1) , and participants articulated their grief for lost function, limited social and employment opportunities, and the ability-largely attributed to inheritance and the understanding of genetics-to have children. Moreover, participants had insight that DM1 affected their physical appearance, resulting in body image concerns. These concerns were magnified by perceptions that the general public's lack of awareness about DM1 contributed to judgmental behavior.
"The main problem I have with this is not something you can see because a lot of people don't understand. Like, if you don't have an arm, okay, they figure that out. You know, if you don't have a foot or you have to wear shades, fine, but you can't see the myotonic dystrophy, and people judge. But it bothers me the most with (son with DM1) because they judge a person's intelligence by their speech. Son's speech is not the clearest so they assume he's not the brightest, and he knows they assume he's not the brightest because of his speech, so that bothers me." (participant 9)
Participants correctly perceived the likelihood of progressive disability over time, but there was a "crystal ball" mentality in which participants envisioned that worst-case scenarios were inevitable. Participant 8 described his concerns about needing assistance in the near future: "Probably as my disease starts deteriorating. My hands-you know, pretty soon I won't be able to do anything and I'll go to a nursing home." Finally, some participants were aware of the early mortality that is associated with DM1 when symptoms present in adolescence or early adulthood: "Because, like people with myotonic dystrophy do have a shorter lifespan. Usually late 50s, 56 and up usually is when... Not necessarily that you hit 56 and you die. But you're still going to get worse and probably be in bed more and stuff like that." (participant 3)
Managing My DM1
Participants understood that although DM1 is currently without treatments that slow disease or provide a cure, there are a variety of strategies available for symptomatic management. The need for multidisciplinary care was acknowledged, and participants were able to identify dietary management, feeding tubes, bilevel positive airway pressure (BiPAP) machine, mobility devices, and regular monitoring for cataracts and cardiac care as important strategies for managing DM1. However, some participants engaged in a variety of self-care strategies of variable efficacy:
"I am on a BiPAP machine but only during the night...I feel I need it because it is easier to breathe with it on...Because I have an air purifier, it takes all the toxins out of the air and you get pure air and that takes away, that I don't have to wear that because the pure air is there. I still wear the thing at night but the pure air is in the rooms all where I live so it's just pure air and it's clean, it's fresh and it's good, good for the body." (participant 6) Furthermore, participant 7 stated that her cough assist device improved her swallowing difficulties, and others believed that strenuous exercise was detrimental and should be avoided. Several participants, however, described that staying active could be beneficial; for instance, participant 9 encouraged her affected children to be physically active because she erroneously believed that exercise would make them stronger, reverse their muscle weakness and atrophy, and improve function: "You know... there's no reason why my kids can't be great at karate even though they have muscle weakness. That's part of why they're in karate is to strengthen their muscles so when their muscles do let them down, they have more muscle memory than the average so they'll buck up to normal." When asked what household chores she had difficulty with, participant 7 responded: "Everything. Actually, vacuuming…Getting places to do the dusting and whatnot, depending on how much room there is. I can't stand for long periods. I had to get a new fridge where the freezer was on the bottom so I could reach down into it, it's a drawer type. It makes it much easier to get things."
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Finally, some participants articulated the rationale for being unable to drive because of excessive daytime sleepiness or muscle weakness, and compensated by arranging transportation through friends and family or by using mobility devices such as scooters (Figure 2) , wheelchairs, or canes.
Genetics and Me
All participants described that DM1 was an inherited disease, but participants' knowledge about genetics was unpredictable. Therefore, although some participants were well-informed about genetics, most described some incorrect information. In particular, participants did not accurately describe genes, inheritance patterns, and the relationship of gender to the disease. Although these beliefs were accepted as fact, it was also clearly apparent that participants had grappled with, and tried to make sense of, this very complex topic. In an effort to describe genetics to her child, one participant likened DM1 to a "broken stair" in the DNA structure.
"On one of the floors on (science museum) they have the double helix, so I was demonstrating to (daughter), this is what the helix looks like, and this, and I broke apart the stairs, is what ours looks like because that's where the myotonic dystrophy is, so she understands that. So that's what the myotonic dystrophy is, a broken stair in our spiral staircase." (participant 9)
Participants were able to describe anticipation and the severity of a childhood presentation of DM1, yet misconstructions about inheritance were common. One participant stated that the likelihood of an affected sibling having an unaffected child was "slim," another described that there was only a 25% chance of passing the gene on, and several incorrectly described the effect of gender on inheritance: "… they say mother to son, and son to daughter. It seems to go that way. My sister thought it goes from mother to daughter. I said not. Most of the kids I seen it comes from the father to the daughter and vice versa for the father." (participant 1) Moreover, participant 2 expressed surprise (perhaps understandably) that all of her children were affected because she believed that autosomal dominant inheritance meant that only half of her children would inherit the gene: "I am sorry all of my children have it. This was supposed to be 50%." DM1 "skipping generations" was also reported; participant 3 stated that his sister had undergone genetic testing and tested negative, yet he was concerned that his sister's children might still inherit DM1: "Um, like they tested my sister and she's fine... So, my sister's fine. Don't know if her children are going to have it but they're too young to test right now. They gotta be at least in their teens and they're not there yet. But they can have it."
Participants also stated that gender influenced disease severity and progression; they believed that men were more likely to inherit and that DM1 progressed faster in males. However, one participant believed that the disease was more severe in females, yet did not attribute this to the risk of having a severely affect child with congenital onset. Knowledge of genetics and inheritance-influenced decisions around family planning was inconsistent. In some cases, reproductive decisions were made before diagnosis. However, two participants decided not to have children after confirmation of their diagnosis to prevent passing the gene to their children. Participant 6 had considered anticipation, and understood that he could have a severely affected child: "Because I was told that if had a child with my wife, it could be delivered with it [DM1] and so I said, 'I can't do that, I can't do it, I wouldn't do it.' It's unfortunate I can't have a child but it's just not a good idea."
However, although others understood the concept of inheritance, they did not fully comprehend the risk:
"Like I mean apparently they've found the gene that does it. That's the normal gene or whatever, ours is this. That's as far as I know about it, that it's mutated. If you have two of the little ones, you're good. But I've got one of each, so it's only 25% my kids will get it. It's not like my partner has it. She has two normal ones, so it's 75% chance he's going to be normal." (participant 5)
Patients as Advocates and Educators
Participants identified that the relative rarity of DM1 meant that neither the general public, nor most health care providers, were particularly knowledgeable about the condition. Participants took it upon themselves to take leadership roles in the DM1 community (participant 4) or to educate themselves, their health care providers, or other stakeholders about DM1. For example, participant 3 visited a Masters of Occupational Therapy class to educate students about his experiences, and participant 5 was aware that patient education resources were available. However, he stated that the medical language was daunting: "I mean I can read Harper's book, but there's stuff there that is beyond me. My doctor understood it, but then that's his language. I don't speak that language." However, participants also recognized that these resources were beneficial for their nonneuromuscular health care providers, and participants depended on specialists to distil complex information:
"As I said, I gave him [family physician] that Harper book and he went to town with that, and then he found as much as he could on his Blackberry. But he had never come across it, 
DISCUSSION
We examined the DM1-specific knowledge of individuals who were part of a larger qualitative research study that explored the experience of living with DM1. Findings revealed that DM1 participants had reasonable core knowledge with respect to their disease and its implications. However, each participant held as fact fragments of misinformation that often shaped decisionmaking. We suggest that care cannot be "patient-centered" if patients do not have the correct information to make informed health care decisions. Therefore, we identified a clear need for strategies to mitigate variable interpretation of health information. Our findings have implications for the health literacy of-and patient-centered care provision for-DM1; in particular, DM1-affected individuals' knowledge gaps need to be addressed to optimize their ability to participate in shared decision-making.
Study participants were able to knowledgably describe many of the multisystem complications of DM1. It is possible that patients learn the clinical manifestations of the disease through their lived experience. Twenty-five participants with affected children had more knowledge of the disease than subjects without affected children, suggesting that experience rather than counseling may drive patient knowledge. 16 However, participants sometimes misattributed the causality of symptoms such as excessive daytime sleepiness, and used their own strategies such as increasing caffeine intake to try and ameliorate fatigue. These findings resonate with studies that have examined the knowledge and perceptions of individuals with DM1. 16, 17 Of the 200 individuals who completed a DM1 knowledge assessment questionnaire, 30.5% believed that they had a poor grasp of disease-specific information. 17 In particular, affected individuals were less likely than noncarriers to recognize that physical limitations, apathy, learning difficulties, and decreased social and employment opportunities were potential implications of DM1. 17 Importantly, patients with a number of neuromuscular diseases considered a lack of information about their condition more concerning than their degree of disability. 41 Genetics was the theme most frequently identified with inaccuracies in interpretation for participants in the present study, although we recognize that this study was distant from any genetic counseling participants might have received. Nevertheless, this finding is consistent with the literature. Faulkner et al interviewed 25 reproductive-age women with DM1 and found that participants had a sound knowledge of DM1 symptoms, yet only 56% of the subjects were able to describe the risk of transmission correctly. 16 Similarly, Laberge et al 17 found that half of the 200 DM1 patients surveyed did not have a thorough understanding of the mode of inheritance. In the present study, in addition to difficulties describing the inheritance pattern, there were expressed beliefs that gender influenced both inheritance and disease progression. Although participants accurately described anticipation, the increased risk of a severely affected infant was not ascribed to maternal inheritance. This finding has implications for clinical care because all participants had received information from patient education resources, either in the neuromuscular clinic or from genetic counselors following a genetics referral. However, this is perhaps not surprising given that findings from other qualitative research studies suggest that variable knowledge about genetics is common in other chronic disease populations. 42, 43 We speculate that the intra-and inter-individual variability of disease expression within families over time with mildly symptomatic or asymptomatic relatives in previous generations contributes to the confusion regarding inheritance. Another potential explanation is an interaction between mild cognitive impairments in DM1-affected individuals and the complexity of genetic concepts, which are often not revisited in a systematic way in the clinic after initial discussions around diagnosis and inheritance. Cognitive deficits associated with DM1 have been described, 9,21 and we speculate this may explain some of the knowledge gaps in a general population of DM1 patients. In patients with DM1, each additional 100 CTG repeats reduced the odds of answering questions on the mode of inheritance correctly by 18%. 17 Subtle cognitive impairment, however, may remain undetected on routine clinical assessment in the absence of the application of specific assessment tools such as the Montreal Cognitive Assessment.
Regardless, the participants in the present study were active and engaged research participants who perceived themselves as educators and advocates. Participants were able to articulate a number of common disease features with good insight into how symptoms impacted their daily lives. It may be inappropriate to attribute misperceptions solely to cognition; instead, other factors including (1) the variable presentation of symptoms in other family members, (2) a large amount of complex information being given to patients during time-limited clinic appointments, and (3) a lack of "checking" on the part of health care providers to ensure that participants are retaining appropriate information may contribute to patients' variable understanding of complex health information.
To address these factors, we suggest that patients would benefit from follow-up appointments at regular intervals with review and assessment of relevant knowledge and the opportunity to ask and answer questions that facilitate engagement with shared decision-making. We recognize, however, that traditional, physician-led clinical care models may be impeded by system capabilities-including time-limited appointments-from fulfilling this need. Others have suggested that a more holistic or multidisciplinary clinical approach may be useful for addressing DM1-affected individuals' complex needs. 12, 44, 45 We therefore suggest that patients would benefit from referral to nurses and other allied health professionals familiar with myotonic dystrophy -including social workers and occupational therapists-for further clarification about symptoms or general disease-specific information, to assist patients in decision-making, and to provide reassurance, particularly in regard to disease progression and genetic information. Counseling and educational interventions may improve patient knowledge in this category. 46 It is likely that this information sharing will be an ongoing process to ensure adequate comprehension, retention of information, and application to relevant decision-making over the disease course. Anecdotally, we hosted a DM1 patient education day in which patients not only had the opportunity to learn about the latest DM1-related information and research from various health care providers, but they were also able to share common experiences with others with DM1. Given that one participant in the present study found the language of patient education resources to be difficult to understand, a patient education day is a good opportunity for health care providers to simplify and clarify a wide range of health information.
Limitations and future directions
This is a small study that reported on the experiences of nine patients living with DM1. Findings, therefore, are not generalizable, but they may resonate with DM1-affected individuals and clinicians in other settings. Similarly, we did not set out to evaluate the health literacy of DM1-affected individuals; instead, findings pertaining to disease knowledge were identified during data analysis of participants' photographs and narratives regarding their experiences living with DM1. Therefore, future research questions could be directed at the health literacy assessment of individuals with DM1 that can then be used to develop interventions and patient education materials. In turn, qualitative interviews with patients would be useful for assessing the content, readability, and applicability of any education or research materials. It may also be advantageous to examine current DM1 clinical care models to determine if they are meeting patients' complex physical, psychosocial, and educational needs.
Importantly, we identified that some participants felt responsible for educating nonneurology specialists about DM1. It may therefore be important not only to assess and clarify patients' knowledge, but also to provide in-services, one-page "DM1 fact sheets" for family and generalist physicians, or to give presentations to other specialties to ensure that accurate information is disseminated to health professionals caring for individuals with DM1. Patients may be a powerful and underused resource for raising awareness in the clinical setting.
CONCLUSION
Although patients are knowledgeable about DM1, they have misinformation and misperceptions that may affect their ability to make important decisions about their health. Findings suggest that information about genetics is particularly problematic for patients, and that misinformation may influence decision-making. Therefore, future research should address the educational needs of patients; in turn, educational interventions are required to bridge these health literacy gaps and optimize the health and decisionmaking capabilities of patients with DM1.
